Sexual behaviour induces the expression of activity-regulated cytoskeletal protein and modifies neuronal morphology in the female rat ventromedial hypothalamus.
Female sexual behaviour activates a distributed network within the brain, including the ventrolateral subdivision of the hypothalamic ventromedial nucleus (vlVMH), as demonstrated by behavioural studies performed in conjunction with the neuroanatomical analysis of immediate early gene (IEG) expression. However, it has been difficult to interpret mating-induced IEG expression because the precise function of many IEGs remains poorly defined. One possible function for genomic activation of the vlVMH during mating behaviour is to establish synaptic remodelling. The present experiments tested the hypothesis that sexual behaviour rapidly induces the expression of a structural protein associated with synaptic plasticity and ultimately causes morphological changes in the vlVMH. First, the expression of activity-regulated cytoskeletal protein (Arc), an IEG associated with neural plasticity, was assayed immunohistochemically in females after approximately 1 h of mating. The number of Arc-labelled neurones in the vlVMH was greater in mated females compared to unmated controls. Second, VMH neurones were biolistically labelled for morphological measurements, including soma size, dendrite number and length and dendritic spine density. Dendritic spine density in the vlVMH was significantly reduced 5 days after mating in experienced females compared to sexually naïve females. There were no differences between these groups in soma size, dendrite length or dendrite number. Collectively, these studies suggest that mating behaviour produces short-term changes in structural proteins and long-term, selective changes in dendrite morphology, which then may influence future behaviours and/or physiology.